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XL. Peintorceme Debis 


Rime а2 77974 


"I 


4,-Қ-:5 фар-к-25 


thou" Ла а? . 


in ЫШ slo precehie 


------0) d 
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7 Dimensions 
b= 25-40 Om ( benerally р- Јо ст) 


|» Shorkr spam 


“ЭМГ shor ter spa : А 


д- Laus 


W, z Woy 4 _ عم‎ of al меј Beams _ 
u ж 1.40 


Area of floor 


۳۹ | | 
lu = W н) e [Total length of Теб демо in both Jic] 
A«B и: 


И = Why + مہ‎ О-Б) 1..4: “үн Ong] | 
A.® | ут 


of Фи Beams # to A dirvétion : 


of ФхһдДе Beams VA to ® سکنل‎ 


| 45 ote иа ло Ви (о ле М 08) МЕ в“ 


Gra کی‎ ie iN, с BCH کہ ور‎ 440» > Зав), 


- битов table: жер abe (4-3) 


“2+ оё bdh, 724 (и Beams Z to short бот) 


wy = # A 72 (м Beams И to дт Жж»). 
Ё 


ы مس‎ а ia ہہ .)= 4 له سے‎ ers | QS) من‎ be کد‎ - 


LEE بسن‎ Fardà Ramis; Lo als, ( (Wi defo 


dcm У Зосоле امل اکا نے اک‎ d C “Бос > Resiramce AN 


sg Фл Go علیچا‎ eue Bem da ж 
انم‎ GAL — Jl, € DER ЄСЧ єє гр عن طربق اد‎ VP \ UN Ç 
wa تھے‎ 

. Good > wak. ДЕЛ. Ас! iste. 


Accordingly, 


21 (ее او‎ ow سے ۃ لا‎ ат ASL سن‎ JR ot ў e 


ox. Se ection JN 


۰ 27 to each. pael Mame 


. Жән Z to fu 202 


wy = ха 1.20 едет radio (IP A« B) 


= We . b.e _ as 
Ё Oma x 


Beams / То ЖЕСТ) 
Г. Beams / 


ZB) 
58 V (PA 
4 + аж - 


г 5 х ol 


(— ON 


0 


Sin До 2۱ وه‎ 


۱ س‎ i al Leans) | 
м | ben во | (ҮҮ Та ИН | Lean | 


_ Sin ز8‎ 
Sin 4o 


Si 2 ' i / Ë 


-tor _Eramp for le t= 
cbr or Aih 2 Дамена/ Финн Boum کر‎ 


A; a Bi Al, a Bj Ал а B/, 
| )تسس‎ 


сер ЕУ 


Ат ® 


мах. : 52 « ! хь > 


«for lor wih 3 Inlernal 792228 боло 


21 Аја E, 
= Sin A5 


$ тах ات‎ < JZ 
5 Гэ" 4 


|, for Poor „ЛЕ lal бий) Borms 


А& n 8; 
= а. 
$i 
= Sin 6 
iem NAE» 
Aa 8 
ы = €in 72 ۱ DET бї ФУУ. 7 
тақ | 


7272 ен Beam шу 42 “Я Бәй ge > 


iz Эддин Ae tons 


Муж Mia 
_ БАЗА ; N 0) A 
ы 9 Ч + J 
1 Beams Muy " 
My: ДЕА _ \ Д. dir _ вмр 
йл 2 | 


ы Beams Z Тө В: 


МА 


liie a 
1 


Фи buy A Beams И 4-26 


Ж 
EN her ff Uu 
2 


€» asl ark ai) ЗА (е) \ gu 


А = > makeat гр 
Id Es + b~ 45 о Јо an 


fab ہ7 07 25 ہی وا ب‎ Om 


9 Z Мили“ 
یل‎ фр бол bes short drecha (A) 


(-ё,- Хо Brams Г long Жеп B) 


use 6-17 یہت‎ ( Curve 2 дуул 2 


c = d | fu B 


My K lo 


Ми РРА DP 


Uu 0-2 


Check of мег (ж 2:25 


Quz Q -W + (4. у column dm. Ве beam width) ton 
fed. ag 5 3 
Shear 
A Q Td 
du u ماس‎ ky p 


17 — 


ДӘ Desin of Бе Beams | 
1. белем) Gaze : Чад беден are کس‎ 74 7 = 


le Dimensions 


Му ed + wif (oad Cif ei) + tu (Arex 7 772249 722) 


s Eid 


бе Gem dS 


٦ 


| T. Special биес ; Runelled Beams are p = ch 


| BJE (фр ond relata 72 2 
70 uz + | 


Z OWE +f well + 


۳ 


3. Shull 
| اتک‎ System 


Continuon Beam 


А spins Achi ons 
|» Two Spam Си Кадвио Beam (3 equal spas) 


PEU 20004409) ag 
и 


[a Three spoms Continuous Beam 


use 3m ہجوت‎ «udi en 


bts +b 


o. M. 
ja ын 


8-8. 


5N (ah) 


Й. 7 ст Ей w 


3 


—————————— — ! 
Sec. 1-1 Rec, Sec. 
Ми : м7 be d: t, pl 


5 
5 Ми « lo с) 


hu b d’ 


6; = wbd fi ба’ (77) to Loose me фр са) | 
2 р 


Le Check of Spes 


Sec. 1-1 


Same 42 УЋИ | ñ en 
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« PANELLED BEAMS SLAB. 


x Бе the Shown p of а سم‎ Hoar, Sth a pended | 


Stan سد‎ iE is required to design % S reinfortement 


(dale of :- 


a. Slabs 5, xS, 
b. Beams A, X B, 


C. Bans E + & 


* Ж 250 kg Lom 4 Pyz 3600 к/о » ba be 200 ke /т 
( Typical Floor’) 


га Б 


Mote ғ (4) * | 
L 4 if nol Pivem 
L.L=200 Ду ( Хр. Ploor) 


Ls [оо т ( Rook вт shed) 
L” ; 


E = ПИ ст take К: Hom 


. Wey = موه ۰6 + )015 0128254( ہر‎ = 0.95 Џи 


«load Distributions («xg table 5-1 P.121) 


“00 


a Design in X-direction. 


sib | با‎ [we Гм [4 [к | о Те [A ریف‎ | № | 
227 
se pea eme | s دک رج‎ am | бөн (| ш 
| S, | 52° | 464 | e | зөв | 0-023] مه‎ | 244 


n 
= 
Е 
t lEs 
ЭД 
x 
2 
e 
Е, 
D 
T 

3 

$ 


. : : í ۵۱۰/۸ 
| аас (proh 
_% [sa| ens | = as; 
ESE Deje ۰۰۸5 | 249 | ۵ fec 


ЕН 
> 
à 
° 
~ 
o 
+ 
о 
м 
+ 

В 
° 
v 
لد‎ 
о 
o 
Ф 

В 
о 
= 

м | 
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-5- گے‎ af Рале |е ا‎ Beans в 


1. Dimensions 
Ба ға ой A (shorter span) 


ғы 0. $27 0. 15 ہے‎ Jake 2150 ом 
/2-15 13 


А «> 


Моя ۰.95 + Li к 25 езеж (1-35-12) ] 5415-25 2420] дд УА 
9 15.35 x 20-00 


Ав Sistrilbute WG 45 Panelef Beams d both ФесНол 


Grashoff table ۵ (able 6-3) 
ee CX = 2.720 В 20.279 
(check: ктр = 1.) 


чб: = 2 Ми z 093 Le СЉ Beams Z 15.45 т) 
0.34 Em (Л Beams И 20.00 m) 


Wa, ~ served олі, * $^. 


Smax 


зау = 5490 (see next fir) 


ӘЛЕ 5,489 у hes = др, #2 Ha 


Strainiy ۵ chiens 


WA, * A 4.65% 15.25. 
Ma, "Re E Li 
ме, 


+65 Ут 
d 4 = 4.25 mt 
3 -Ж, = |5,% 
49.06 mf i 

-RMD 


we « 
Дао wil “ЩІ + Ше 


Qu = "a * A/ = 4.6 HIS 75/2 : 366 ton 
Ч, 2 , 


\ 


sea ef Sechons 


Se ۱-۱ 
Te Sec B. smaller of 


508 
106124 10 2222 ^ 


SE e = 45 
de ous = бб 
uo ¿ç ,— ۲ 


——— : سے‎ 
Су = ns | قى‎ = 7.75 ; if „324 216: A ta? 
: /ф4--2 # 727 P > 24 / {е f р 34oo4e.82 € 12€ ст 


Wwe 325 


MERS, ма, ۱ yox єт 


ana» PEYE 
: 7 CF / 27 
7 “299092 


« Check el Shear (ёс 2-2)» 
_ бойоты dim. 


бид = 3208-3450 (LE y =€) = 32.19 ton 


5 _ 
- rt 
30 % 125 


2 7 
lus e P < 075 ( 250/15)" = 9.68 Kye? 

=“ Th < ‘ide 5 Сис. alme js емее) fo reas! shar 
+ مم‎ 4 


“mip 


о. 5‏ = 2 ے2 


a 5 Dj 


Ws ГУМА ДАР قد‎ 


max 


sin Фа, _ 


51790 


Sin (2223+ во) - Sin fO = e. #1 


5 д = 0.164 5,25 #0. = ۰417 Yor 
1 


„© Actions . 
oe 


А مان‎ 22 4135 ml 


nm.» = 27.28 m 


Оен» of ЯсНєнс. 


Sec 1-1 
ӨКҮ, B = smallest 7 


ux C= у Carve 


Cys 19.12 74.9 v Tana گرد‎ 222.378 от (422) 


» Check Өөд, С (b) Дау СР ode ve? 


Pras, = £ b í = r ë .» 76 • 1235 = 77.225 om) a >. ok 


‚ Check Shear 


ЖФ reed дь абый Ber Жей, Г | 


қ сы Са i 5244 


b. Design el li баг Beams 


|- Ее Beam Ж (204130) 


(7 72777714 миту ћу r 166 


he Y ant / (82е)‏ اس 


ЗЭН ents (лед, cua UY odit 


Use Arex Mead Р а 


|. v ( Using Gemeral (ге) 
Slab laf Ма x area = LI y [525 45.25% 2.5 | = 3.38( ж 
Spon 5.45 
ound Edge Beam = ). и Хе Лон! 20% 2.5 = 1265 ہلا‎ 
Mall за! = о.5| + 3.80 K l.cox پر۸‎ «2.142 n 
CWS ہرصب‎ Loaf in cere Z shed) 


24) = 2. w+ Slab ий 3 Wall дейіи 69? ж 


0.0Ј= 115 бит iall Бий 5 Ж: /4-2 Пе“ 


skab ты 21 15.75 2,475 ۴ 0,5 
5.25 


. 2» $29,425 | = 9,47 tn 


Ж 47 И 1.9 ўм 54% 


-4 


М = 2 — 1.73 -5.25 / - 15.24 mo «ч ВМ ие тусет 
/ 


| М: = 202- 6.9 45258 + Јо rat + PP 


) Design of Stchens 
m of Sec |. 


L. sec. IV] z 15.23 


ёс | om 


A T = <> 924 
> == 4.158 tm 4 Я, = 191123 


~ Pi gh ol Sec 2< 


Some ж ۱ Ж 8... $ д Фи 


А Design o) Sec Ba 
Rec. Sec. b: 30 f-25 Mu: 4 


Road Curve 


۸۵ 6.25 Um 


s. Check of shear 


زا 


۱ 1 6.94 
31.4 эт 7 


| fags 2+] 


(SË ) 31-44 | [25.05 (SF) 
| (Reaction) 
for Shear force CS AA Fen) 


Фа? = SAM - 148 ( 4 o) = 208 Төр 


Ti z 2136 / (зол 125) 28:43 КИ 


9.6% Ke Лт >? om. تر‎ Jafe 4 use mia 12 


А = 52? سر‎ (Some ао Ё, £j) 


-Dimensions • 


! Зоя 130 


۱۵.۵ 8 
Lends | 
= Loads ۰ Е 


Slab load. “at x E 2.52345 20416 75 
2 
КГ = ۰365+ 2.142 4615 +4471 Ve 


Siniy Actions. ( Бра! Le ми. 
k 


т 


Бем у Меги, 


МЕ 
u 


Shearing Forces 


e = WS, L + ۹ 


of Sechonse‏ ا شی 


12 | 
7 Cth = (+ tos 1020. | 
B- smallest o La и 


esL Ь = По tm 
16 


Ми = 122,4 mF Ü s a "Amm 


<> Ue 
Curw 
R= 009 #4? + ۷۷ y = 26:9 от. 
(0225) 


- Check of Shear (7 you hare time ) 


Oy 68 ton up = ۔( ۶ + 18( 7ر۹ - وت‎ во + 


Чи: Be. 2)4 


бол) ^ نت‎ I > За 


Comp lefe در‎ 


(02 #09) 13 


بر 0۶1*0۶(6۷) 


B1 (30*130) 


(061506) LV 


(081505) ZV 


== SES 
(061506) 13 


STS 
HE s 


-Drow Kp} 28 Your Sell (Ч some) 


z 7جط‎ М 
کس سے سے سس اک وت‎ 
| | لبم الات‎ 


(st; [ ЕТ مم‎ s) 


$ gi /( 
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» HoLLOW BLOCK SLABS 4 


Introduction ۰ 


e Hollow 810685 are om economic alternative used when 
5414 slabs сиге, large enough to make 


using them uneconomic. 


«от ۰ point of View, шин rr of шин | среће: | 
fa бы Slabs. | 


2. Hollow Block slabs. 

з. Ба! slab. 

А, Panellef Beum Slabs. 
5. Frames’ Slabs. 


What iS Hollow Block Slab 2 


« Hollow block Slab consists of R.C. ribs с А) 


| расед by Hollow Blocks (н.в) (tuig), à юр КС, 
Seló slab is covers both ribs X an 8. 


12 


‚Н.В. is used instead of concyete in tension Zone Њ 
[avoid the waste of tensile conc. Which js nol effective af oll. 


a Ty ça 
АЗЫ 2 3 EA A УУУ скрыт: мг, жүгін CELOS ч * 
au 
= 


۰ ۷85 are economic only when Solid ЫБ thickness > 15cm 


e We аге trying to ВЕ МА. Cebu, us ) funt over block 


| Lo make use of J cent. Sec. of Sab ip compression. 


compression skes Ë 


| «Dimensions of Воск. 


И: 15 ر‎ 20, 25,30 ст. 


i Commen Uses are: 15,40, 25 Om. + 


153 the Mast Corman i$ 25cm. 


| Code Frovisions Por dimensions. 


- Clear distance between ribs “e” + Тө cm, 


Breadth of rib b Mu а leger 
< Us 


- К — 5 ст 
це LI 


— 


lo 
~ Keke: we usually take blo ст. 


Blocks may be arranged in tuo ФИР Mags :-‏ ۔ 


(D ONE-WAY HOLLOW BLOCK SIAB 


a slab in which ribs are arranged in one direction 
124526) the total load 


a LE is 


э Such slob behaves lke ie. | 2778 Slab in the 712227 


of ribs regardless ی‎ ular rafio i.e. rib Sirection Caries all я 


«Дж хыр 13 used mostly па ۲ (5- Fm [commonly my 


Big: pre Ferable to کے سس‎ ribs Z to fj short Јол. 
- Arrangement, 


m Тараг hen ce of Solid fL. 
— M9 


Ж 1-75 resit ив moment if tem is a Continuous one. رت‎ 


slab oa LG 

4-'ló make the use of MB Hevible sith slab dimensions 
Le. we put solid” parts ар гђа when Puce is vot ЕА 
| to put Стр; Block 


HC ЈЕР 


-Fibs ic Cue ا سس‎ With dab fo allow" 
x designing them as 7: Sec. 
| -Rib breadth b ” js ахин, Кет JO (т 


«Cross (transversal) Ribs. 


E - Sometimes slab is subjected fo concent robe! Joad 7774 


Over amy rb. 


B.Crec rib 21221712 :- 


Connects а ribs Рета to make them resist ag а ope 


T ہمع بروع امام‎ те e d Lod on «ту of them. 


-Connects Lea мог wind word sidas of the structure № 


make Hem resist ута! loads Simul huineusla. 


V» useful for ri idih in relatively ‘ong Phas, 
№ - — موه ال‎ of ruin пі 


о ج تست‎ 
= ч > — 5 
Геш AY ESO Ss BREE арғыны ғы Та —— eR 
ww 


MU ELO Bt gio EESTI 


| C. Cross rib Speci Pi cations: 


eb usb 


Cross main 
хээгээ 72 
e Тог LL. < 300 Ка jm? VO Span < 5 ит __„ Мо cross rib. 
+ Spon pam — ont Cross rib. 


+ Span Cl, - 7) m зоне cross rib. 


x эрча 7pm... сев ci. 


Tul об number when you usb Cres ribs. عددنردک)‎ 
ь Don’t use bent bars 


ator Lj. 2 Goo Кум? : 


în cross ribS since crass rib 2 


аве only to come тайл ribs , So il doesnt деу 


ЕШ оту 22047 , So no moments 07 hear forces бл, | 


ib 


— EET - š . 
= p ene رت‎ 

- ° | | cross rib 
RU E ------- 
о اه‎ | 
2 N 

x 

' i қа 

| ——————— 


m = number of ribs 

n 2литбег of blocks 
in each row of 
ribs. 


Solid part 


TS چس؛چ_ےچچچوسکگ ےی‎ i.) 
А Ена ysis of One ۔‎ ay Hollow Black Slabs + 


1- Loads. 


| 4. Arrangement. 
| 3-Statical system & Bertins moments. 


|4-Desig v rib sections. 


5. Design of Beams ( Hidden m ون‎ í Beorms). 


| 6- Detailings 


21-1 0445 
гд. ОУ of Blocks · Design Aik table 16 : keca Bloc kç 
A> 9 f da 
k/m? ў ET - 


HB A yan das as қ‏ الاضافة 


С) „Хоф Selif Slab — o رف‎ 
ое" 


Js = оно. «f Blocks + Flooring 57 577 mill. سے مس‎ 


i Mele: Ë ec. бан Slob thickness CE) 15 mere tham 5 см x 
Cal cu lute «Нола weigh: 


о. Г. ар blocks : ۰ہ‎ VC V ule + A.D + СЕ, -0.05) k: mi 


с^ 
n 
6 


3 nt if not Given. 


d- Ultimate Load: 


Meu = 1509.) Em if Pe < 5 8, 


Moy 4۹ +۱۸۰ ИИ 576.35 4, 


Zach rib is treated aS ob beum wih fop P flange, Y aries 


oak between ¢ of blocks, LE. ech wb Carries سے‎ Хесе = 
| which is the served width of the "ib 


S = bleck Гена + rib breath m 


m su /rib = Wsu «5 Ут 5:05 то in Case АР 


Ао om block3 la om rib 


29 Ae Arrangement VIN: Ribs Z Short Direction da 


| CC Solid parts [clear Sist. - 
| from Just blocky edge of projected! | 


| beam от ¢ of hidden hear). |. 


б cras ام‎ 


or : il x-ribs exist: 


пу; of Blocks Jibs 
ПЕРУ И,: Ne of ribs | 
PG > geo ад ناجیہ‎ ~ c, өрд یک‎ кыйын. | 
i ST Lula uz TEM x-rib Nas FOR : جرا‎ ES UM ықы. 

А oral 17. Le — La rib مو میا‎ Sali ра) ез, Lz эй... 


La, = L, -10, = 5o M + До *-rjib بوجود اد‎ УШУ, 


буй مو — ہے‎ tl, Ф G 


АНЕ ET ә С. хэ ہی‎ TS 


| 3. Stati cod System X Bending Homenfs 
Rib 15 like алу ordinary beum, il mey be ample 27 


continuous o beam with би сс 


. Tf Simple beam к: Le м мы 
я и k 
IF continuous beam E 3 24. 


| ۵۳۵ above Ма) це ore only voli d Wher d'Herence 
x be^ spoms X GH. bel? loads b 2p X 
„Есе, use 3-moment equation. 


Ae Design of Sections 


SEC 1-1 НСС СМЕ. — —X!—À 
TSEC , 23-5 ст Cin Саде of block до отд vib јосм) | 
d= Б.2он Mar 


juise C,.T curve с: МЕ 8 /M, qt СЪ РС SA. 


= М fe [rib se — T^ 
"pp Uh шин 
РЭГ М/у » 2 (az: Fmax 0-4, А, : 
| р, و‎ buble (4 – 1) £ Ë м Јак 51077 6, Aer با‎ 3600 | 
| мых = ° for Ruz 250 Кун X Pye 3600 ky Jom | 


[i‏ سس سح 


бес. 3.2 


Rec. sec. belo om Ma 


= سح‎ 4. EL 2em 


- No need for fesiyn af Sec 4.2 
of 


Sint main RAL بر‎ bent bary 


SEC 1-14 sec 2. [ 
2-1 А сел fury RH. is the Sra hf bars 


Cheek sec 2.2 RM, 
There ure de aye to check His sec: 


l- Deion th i | 
in the Sec. wik he fiver data + gel % 
X Compare 8, With а; 


пох 


а Check Mar (min. galis purt) :- 


4 я 
47 ya " tag) frm | sec 1X3 


= ۳ 


5 

bottom 
hg AS/A; а а; = whd fou 

255 uu 4 


from de di burs of sec /о(3 
- get wW 


4/4 мо. | Poy simplicity . 


5 دو‎ table A + Detaign Aid: ange е 
Murs R 7 "3 
if Ме ". M, : бије Қа min ef. 
if Mur< №, 2 unsafe 
if unsafe C. lculafe min CT. © ва рају : 


„Пия to $ Cade. : AMD ж Mur 
Mu 


۰ Ma 
+ 
(| M1 = 1 
۱ | š ) ж : | 


5. Detai lings 


wate: Put distributer 4 $ € Á+ 


Q TWO-WAY HOLLOW BLOCK SLABS. 


° They are АРГ 7 whith ribs are arranged” Im A dre, 


dei are und rosy in (hap سو‎ (Commonly 96), 


«Such slabs behave like 2-0 لاه‎ Tubs , ге. loads are 


transterved Ау ribs le бой оре вари у же on 


rectangular melo v. 


"m usually wt jo ст ribs in both ور‎ ons. 


| = sl 
| 


Solid part ا‎ 0 +! (март Sec. п.п 
ео N eee. 


жасты سس‎ 


r> 


ХЭС 
11) 40 


—— VANS. i. 2 
سس‎ | ЖШ)! | m number of ribs 


میت 
МЕ А г ЖИИ ЖОЖ: 5 || | in direction LI‏ =[ | 
E Г [m В |‏ ”7 | 

| AL ||| | =| T | | | | n?number of ribs 
۳ ЮРЖ: اس‎ $ ЕЕ | а direction 2 
پیت‎ Е ——. ۹ 8 
El 


— 5 
Pa port ЕС A id - سیت‎ ды 


(min. 20 ст) 


۳۷۱۵ + in 


III 


ИНАНА 
| x Analysis of Ti ty, 72115774 Block hubs ж 


Same о ont “wy HB. смерт ын 


/- Load Dub 


fa where £, >L, => from поје! о, B:- 
„Е مت‎ (6-2) Миға” ECP Рост) iF no duck jn slab. 


Е СР P (4-17) if ducts Exist.‏ لاه Table (2-3) Grash‏ ۶۴ء 
Лиу |‏ جاعت које : if r > 2.00 8727) 1-24 SD Sina да‏ 
bh. =z% 79 “““--> Mort dr‏ 


| where ос > 
Мр - P Ми == > dr 


We fib = Может Un 


Wh ib hig me. 5 2 


| ۲ رکصب:۱‎ ۲ а дш) 


4. Design of Sections :- 


de Ё. 3 са Long firecfion 
d< وط‎ Short direction Spe fo" 
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Figure ( 2 ) shows an intermediate panel in a flat slab floor. The design service 
load including dead and live loads is 1.5 t/m?. 


2.1 Use the emprical design’ method to calculate the maximum positive and 

negative moments in both column and field strips of the intermediate panel. 

2.2 Design the critical sections and draw plan and sections to show the 

arrangement of the steel bars in the intermediate panel . 

2.3 A marginal beam having the section shown in Figure (3 ) is constructed 
along the outside perimeter of the flat slab roof of Figure (2). A brick wall 
is constructed on the beam givining a wall load of 1.5 t/m' in addition to 
the other acting loads . 

Calculate the design loads on the beam . 
Design and give reinforcement detailings for one intermediate span 
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Figure (2) shows plan of а car shed whose roof is a flat slab 
of 18 cm thickness. The columns are 40 x 40 cms in section. 
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QUESTION NOIL) (75% of maximum credit) 
itis required to choose suitable system,then design and give details of reinforcement 


for the roof of the area shown in plan in Fig. (2). No projected bears are allowed except 
along the outside perimeter 

Phe design live loads = 200 Rg/m" 
The dead loads including roof covering = 400 Bon 
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lan 2ос0 Fin al 
(ек, Бері) Cairo University 
Д Faculty of Engineering 

Third Year Civil “Structure” January 2000 
Reinforced Concrete Design (2 Time: 3 Hours 
Any missing data is to be reasonably assumed. 
General Data: | 

£, = 3600 kg /cm? fon = 250 kg / ст 

Flooring = 200 kg / m° Live Load = 400 kg / n? 

Hollow Block Dimensions = 40 x 20 x 25 cm 


Question (1): (20 % of max. credit) 
For the solid slab floor shown in Figure (1), it is required to: 
1- Choose a suitable slab thickness. 
2- | Design the shown slabs. 
| 3- Draw the reinforcement details on plan and section (А-А). 
| Question (2): (25 % of max. credit) 
For the panelled beam slab roof shown in Figure (2), it 1$ required to: 
1- Calculate the loads acting on beams رط‎ Во. 
2- Design beam By. | 
3- Draw the reinforcement details (elevation, cross sections and details) for 
beam Ва. 
| Question (3): (25 % of max. credit) 
| For Ше one way hollow block floor shown in Figure (3), it is required to: 


1 Draw the blocks arrangement. 


2- Design the ribs. 
3- | Draw the reinforcement details on plan and sections (B-B & C-C). 
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Question (4): (40 % of max. credit) 


Figure (4) shows a corner slab in 4 x 4 bays flat slab roof, it is required to: 


1- | Design the corner slab. 

2- Draw the reinforcement details on plan and sections (Р-Р & Е-Е). 

3- Check punching for column * C ". | 
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Assignment No.6 
RC Solid Slab Design 


Problem 1 (100 points) 
For the structural system you proposed in your assignment No.1, it is required to perform the following 


tasks: 


бу IP BNR 


Recalculate slab thicknesses based on ECP203-2012 

Calculate slab loads and conduct slab load distribution according to slab rectangularity 
Using code recommended coefficients, determine slab moments 

Determine slab moments using the method of strips 

Design the required slab reinforcement 

Draw a structural plan using appropriate scale to show slab reinforcement using straight bars 
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HW Assignment 
RC Panelled Beam Slabs 


Problem 1 (50%) 
The figure below shows a layout of floor plan of a conference-meeting hall. The structural system 


comprises a paneled beam system. Floor height is 4 meters. Live load is 20 kN/m? while flooring is 1.5 
kN/m°. 


It is required to perform a comprehensive structural design of the paneled beams system with a complete 
set of structural drawings with full reinforcement details in plan and slab and beam cross sections. The 
design should include paneled beams, slabs, edge beams, and excludes columns. 


Material properties: feu = 25 MPa, f,= 360 MPa, ја = 240 MPa. 


mm 


mm 


mm 


5000 mm | 5000 mm | 5000mm  . 5000 mm 
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Problem 1 (50%) 

The shown framing plan represents a paneled beam floor covering a ballroom in a hotel. 
Thickness of solid slabs is 120 mm. АП columns are 300x700 mm. Live load is 3 kN/m2. 
Flooring is 1.5 RN/m2. Material properties: feu = 30 MPa, f, = 400 MPa. You are required to: 


1. 
2. 
3, 
4. 
5. 


Calculate the loads on beams B1, B2 and B4. 

Design the beams B2 and B4 for flexure. 

Calculate the loads on beam E2. 

Draw the reinforcement details of beam B2 in elevation and cross sections. 
Sketch the reinforcement details of beam E3 in elevation. 


8x2.5m = 
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Problem 3 

The figure below shows a layout of floor plan of a conference-meeting hall. The structural system 
comprises a paneled beam system. A central slab panel is removed as shown to install a skylight 
elevated slab supported by 4 posts (indicated by dots) each is 4 meters high. The hatched areas are 
depressed by 500 mm for HVAC equipment. Live load is 4 kN/n while flooring is 1.5 kN/m?. Material 
properties: feu = 300 MPa, f,= 400 MPa, ја = 240 MPa. 


It is required to perform a comprehensive structural design of the paneled beams system with a complete 
set of structural drawings with full reinforcement details in plan and slab and beam cross sections. The 
design should include paneled beams, slabs, edge beams, posts, skylight slab and beam system and 
excludes columns. Detailings are worth 40% of the assignment grade. 
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HW Assignment 
RC Hollow Block Slabs 


Problem 1 

The figure below shows a layout of a typical floor of an office building in Cairo. Live loads are 3.5 
kN/m? and floor finishes are 2.0 kN/m?. Material properties are: feu = 30 MPa and р= 400 MPa. 
Column locations are indicated at axes grid intersections. You can assume column dimensions as 
400x400 mm. The area to the right of axis 5 should be proposed as a cantilever slab. 

You are required to perform the following tasks: 


1. 


2. 


Propose an economic yet practical one-way hollow block slab with projected beams structural 
system. (5%) 

Propose an economic yet practical two-way hollow block slab with hidden beams structural system. 
(7.5%) 

Design all structural elements according to ECP 203, including proper block arrangement, and give 
neat calculation sheets for the two options above. (55%) 

Give a complete set of professional structural drawings for the two options on A2 size drawing 
sheets with reasonable scales. The structural drawings should include framing plans with concrete 
dimensions and reinforcement details, elevations and cross sections for main and cross ribs at mid- 
span and at solid part, and elevations and cross sections of hidden and projected beams. Hand 
drawing is preferred; however, AutoCAD submission is acceptable. You need not design all 
projected and hidden beams (32.5%) 
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Problem 2 
For the shown Hollow Block Slab roof, whose live load is 3 kN/m? and flooring is 1.5 kN/m’, slab 81 


and S2 are two-way while slab S3 is one-way. All projected beams are 30x80 cm dimensions and all 
columns are square 30x30 cm. It is required to: 


1. Perform and sketch the arrangement of ribs and blocks in X-direction. 
2. Design a typical rib in X-direction. 
3. Sketch the reinforcement detailing on plan in both X and Y directions. 


B (30x80) 


HW Assignment 
RC Flat Slabs 


Problem 1 
The figure below shows a layout of floor plan of a department store storage building. The structural 
system comprises a flat slab with marginal beams only along one side of the floor plan as shown. Floor 
height is 3.5 meters. Columns are only permitted at gridline intersections. A 0.3x0.3m ventilation duct 
is required as shown. Live load is 12 kN/m? while flooring is 1.5 kN/m?. Material properties: Ки-30 
MPa, ۰-400 MPa. It is required to: 
1. Perform a comprehensive structural design of the flat slab system. The design should include 
moment transferred to columns, moment transferred by flexure, and punching check. (50%) 
2. Provide a complete set of structural drawings with full reinforcement details in plan and slab 
and beam cross sections. (40%) 
3. You are required to provide to the MEP engineers the maximum duct sizes that can be opened 
_ in the field and column strips. (10%) 


B (0.25x0.90) 


Problem 2 


The figure shows an existing elevated RC Square water tank supported on a circular spiral column AB. 
The column is 500 mm diameter. The thickness of the tank bottom slab supported on the column is 
250 mm, while the wall thickness is 200 mm. The top slab thickness is 150 mm. The tank is full of 
water over the entire 5 meter height except for a 500 mm at the top as a free board. 

Material properties: fe = 30 MPa, /,- 400 MPa 


It is required to: 
-Check the safety of the bottom slab against punching according to the ECP 203-2007 provisions. 


0.5 m diameter 


